Vaginal drug delivery: strategies and concerns in polymeric nanoparticle development.
Vaginal infection is widespread and > 80% of females encounter such infections during their lives. Topical treatment and prevention of vaginal infection allows direct therapeutic action, reduced drug doses and adverse effects, convenient administration and improved compliance. The advent of nanotechnology results in the use of nanoparticulate vehicle to control drug release, to enhance dosage form mucoadhesive properties and vaginal retention, and to promote mucus and epithelium permeation for both extracellular and intracellular drug delivery. This review discusses the conflicting formulation requirements on polymeric nanoparticles in order to have them mucoadhesive and retentive in vaginal tract, while able to penetrate through mucus to reach adherent mucus layer or epithelium surfaces to prolong extracellular drug release, or facilitate mucosal permeation and intracellular drug delivery. Nanoscale systems are potentially useful in topical vaginal drug delivery. A thorough understanding of their mucus penetration and retention behavior as a function of their formulation, size and surface properties, biorecognition, pH, temperature or other stimuli responsiveness is essential for design of therapeutically effective nanomatrices.